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Introduction
Rock climbing is the sport of climbing rock faces
to reach a summit or endpoint of a pre-defined route
without falling. There are several different types of
rock climbing that emerged in response to the wide
variety of rock formations. The most popular type of
rock climbing are bouldering, traditional, sport and
top roping:
• Bouldering takes place on boulders without the
aid of ropes. Boulder problems are usually no higher
than 6.5 to 8 meters tall (22 to 26 feet) (Figure 1).
• Traditional climbing involves the placement of
safety devices into cracks in the rock face to “clip
into” in the event of a fall, which are removed as the
climber progresses (Figure 2).
• Sport climbing is similar to traditional where the
climber clips in, but the routes are pre-bolted into the
rock face (Figure 3).
• Top-rope climbing is when the rope is attached
to an anchor at the top of the climb (Figure 4).
Rock climbing originated as a sport towards the
end of the 1800’s (BBC, 2021). Italy, England, and
Germany are credited for being the birthplaces of
rock climbing (DiAngelis, 2020). Since the creation
of the sport, it has been ever growing. In 2020, rock
climbing made its debut at the summer Olympics.
A large amount of people climb in gyms due to the
fear of climbing outside and lack of accessibility to
natural rock formations. In the United States, some
states have very few rock formations for climbing,
making it difficult or impossible to climb outside.
The purpose of this study is to map climbing types
found in each state, to determine the best places to go
for a particular type of climbing and to understand
spatial patterns of this sport.

Data and Methods
This analysis was performed in three steps. QGIS
software was used for all GIS-related steps.
• Data collection. Data on the number of routes
for each climbing type per state was obtained from
theCrag, an online database with information on
routes in each state. A route is a predetermined path
by which a climber reaches the top of a rock face.
This data was inputted into an Excel spreadsheet.
GIS-format state boundary data was obtained from
the United States Census Bureau as a shapefile layer.
This layer was reprojected into North America
Albers Equal Area Conic coordinate reference
system (ESRI: 102008).
• Data processing. The Excel spreadsheet
containing the climbing type counts per state was
saved as a csv file, then loaded into QGIS software.
The layer representing states was also loaded. The
CSV and state boundaries layer were joined to create
a final layer that allowed mapping of the route
counts per state.
• Mapping and analysis. To understand the
spatial analysis of climbing types, five choropleth
maps were created from the final layer: (1) total
routes of any type per state, (2) total number of
bouldering routes per state, (3) total traditional routes
per state, (4) total sport routes per state, and (5) total
top rope routes per state. Basic statistics were
performed on all four types of climbing to
summarize the distribution and number of routes per
types.

Figure 5. Map of the total climbing routes per state in the United States.

Figure 7. Map of the Traditional routes per state in the United states.

Figure 6. Map of the bouldering routes per state in the United states.

Figure 8. Map of the sport routes per state in the United states.

Total Routes (Figure5)
• The Western US has majority of routes with a trend in the
northeast.
• The maximum number of total routes in a state was 19271 routes
(Colorado). The minimum was 0 routes (Louisiana and Nebraska).
• The mean and median were 2434 and 1445, respectively.
Bouldering (Figure 6)
• Bouldering routes were most common along the east coast, in the
southwest, and somewhat in the Midwest.
• The maximum number of bouldering routes per state was 7204
routes (Colorado) and the minimum was 0 routes (Louisiana and
Nebraska).
• The mean and median bouldering routes per state were 897 and
457, respectively.
Traditional (Figure 7)
• Traditional routes were most common in western United States and
along the east coast.
• The maximum number of traditional routes in a state were 4932
routes (Colorado) and the minimum was 0 routes (Florida and
Delaware).
• The mean and median were 646 and 304, respectively.
Sport (Figure 8)
• Sport routes are most common in the Western United states and
around Kentucky.
• The maximum number of sport routes in a state were 6793 routes
(Colorado) and the minimum was 0 routes (Rhode Island and New
Jersey).
• The mean and median were 794 and 275, respectively.
Top rope (Figure 9)
• Tope rope routes are most common in the northeast, southwestern
United states and around the great lakes.
• The maximum number of top rope routes in a state were 938 routes
(California) and the minimum was 0 routes (South Carolina and North
Dakota).
• The mean and median were 97 and 56, respectively.
Pie Chart (Chart 1)
• Most common type of climbing was bouldering with 37% of routes
and the least common type of climbing was top roping with 4% of
routes.
Data was normalized and found the top five states with the most routes
per unit area was in Rhode Island, New Hampshire, Massachusetts,
Connecticut, and Colorado, respectively. The five states with the least
routes per unit area was Louisiana, Nebraska, Mississippi, North
Dakota, and Florida.

Discussion and Conclusion

Figure 9. Map of the top roping routes per state in the United States.

Figure 1. A person bouldering with a crash pad
beneath.

Figure 2. A man on a trad climb fixing his
gear.
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Chart 1. Pie chart representing the climbing types in percentages.

Figure 3. A women on a sport climb hooking into a
carabiner.

Figure 4. A women top roping. The rope is above
her.

According to the maps produced, the distribution of each climb
type showed similar trends. From the total routes per state map
and the statistical analysis, Colorado has the most routes for
almost every type of climb. Nebraska and Louisiana both had
zero routes for every climbing type. Most routes are in the
western United States, followed by the northeast. This can be
attributed to favorable geology for climbing. The Rocky
Mountains, Sierra Nevada’s and the Appalachian Mountains all
correspond with the trends on climbing shown in Figures 5-8.
The bouldering map had the biggest spread of routes across
the United States and is the most popular. This is because
mountain ranges are not needed for bouldering. Bouldering is
the most accessible to the people, being it is the least
expensive, least dangerous and can be done in virtually any
state. Traditional and sport maps both had a similar trend.
These two climbing types are very similar and require a certain
geology such as big rock faces. Even though traditional and
sport are very similar, traditional is less popular, perhaps
because of the high cost of equipment.
The top rope map clearly has less of a spread than the other
categories. Most often top roping is not as popular since the
climber must hike to the top of the climb and set up a belay
system. Also, top roping is easier than traditional or sport
because the rope is aiding you, and is therefore less physically
demanding, perhaps diminishing its popularity.

